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ABSTRACT

This paper investigates whether there are differences in the results achieved during
the assessment of visual and auditory perceptual abilities in students (N = 166) of upper
and lower elementary school grades who are involved in the process of determining the
psychophysical condition. Adequate assessment is important not only because of the
prediction of students” academic success, but also as a basis for the development of
individualized curricula that will enable the selection of adequate forms and content of
educational support for each student. The Acadia developmental ability test was used
to assess students’ perceptual abilities. In data processing, in addition to calculating
frequencies and arithmetic means by groups, in order to determine the deviation of the
observed frequencies from the expected frequencies, the y2-test was used. The results
indicate the existence of significant differences in student achievement on the subtests
of visual and auditory memory and visual differentiation. It turned out that lower
results in all three tests were achieved by lower elementary school grade students. The
pedagogical implications of this study indicate the need for more intensive educational
monitoring of students from the beginning of their education.

Key words: students with disabilities, assessment, Acadia test, perceptual abilities,
age differences.
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INTRODUCTION

The concept of perception refers to the cognitive process that identifies,
organizes, and translates sensory data into meaningful information (Dhingra et
al., 2010). Perceptual development follows four basic models of change (Bee, 1989,
as cited in Kis-Glava$ et al., 1997): significant expansion of the field of interest,
increased awareness of the meaning of perceptual information, perception of the
essential in perceptual information and development of the ability to ignore the
irrelevant. Although perception depends on the intactness of sensory organs,
it also depends on the structure of the nervous system that participate in the
interpretation of stimuli, maturation, and previous experiences of the individual
(Igri¢ et al., 1992). Disorders in the development of perceptual abilities refer to
difficulties in the field of visual, auditory, tactile and / or kinesthetic perception.
Numerous studies have linked the existence of difficulties in the field of perception
with learning difficulties, especially in the younger school age, primarily difficulties
in auditory processing, difficulties in visual perception or attention disorders
(Dhingra et al., 2010). Difficulties in the development of perceptual functions in
students, without timely detection of these difficulties and adequate support that
should result from that detection, will significantly complicate the adoption of
expected outcomes. The successful participation of students in school activities
will be influenced by the development of all these perceptual abilities. However,
since most teaching in our schools takes place in such a way that the emphasis is
on the visual and auditory perceptual area, the development of visual and auditory
discrimination and visual and auditory memory will be of special importance.
A comparison of memory and learning shows that in learning, intentional and
systematic, a person receives information in a ratio of 83% visually and 11% by
hearing (Andrilovi¢, 2001, as cited in Dobri¢, Mildner, 2007). However, when
assessing students’ learning capacity, their preferred learning style, and the
contextual framework in which learning takes place should also be considered.

Perceptual abilities

Visual perception relies on sight, which plays a major role in the perception
of the environment, so even in the cerebral cortex, the largest area is dedicated to
the processing of visual information (compared to other senses). The basic visual
perception of objects involves the integration of several basic features (Grieve,
2000): colour, depth, perception of figure and background, and constancy of
form. Visual perception and visuomotor integration are very sensitive indicators
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of a childs development (Bushnell, Boudreau, 1993; Feder, Majnemer, 2007, s
cited in Bezrukikh et al., 2009). Numerous visuoperceptual operations mature
ontogenetically very early. By the time a child starts school, the system of his visual
perception is already highly organized: memory and recognition of geometric
shapes at that time reach their maturity, while letter recognition is still difficult to
achieve since this skill requires the development of more complex mechanisms
(Bezrukikh et al., 2009). Delays in the development of visual perception may
underlie difficulties in developing the skills necessary for learning and school
success. In a study conducted on students who showed failure in school for no
apparent reason, Dhingra et al. (2010) found that as many as 27.5% of them showed
obvious impairments of visual perception. The same research found that visual
perception is highly correlated with student achievement in reading and math.
Auditory perception arises from sensory vibrations coming from the
physical world. The auditory system senses sound vibrations within a
certain frequency range. (Fay, 2012, as cited in Poeppel, Teng, 2021).
It is a complex process that includes the detection, discrimination,
identification, as well as recognition and understanding of sounds from
the environment. Thanks to the processing of the auditory message in
the brain, we can hear and understand speech messages and participate
in communication. The development of auditory perception is directly
related to the maturation of auditory neural pathways (Sharma et al,,
2005). It begins as the development of auditory awareness and continues
with the development of auditory differentiation, identification, and
understanding of what is heard (Erber, Alencewicz, 1976, as cited in
Cinar et al.,, 2018). Listening is the foundation for development and
improvement of language and learning abilities. Along with speaking,
reading, and writing, it makes up a set of abilities that are important
for a child’s development of communication and speech (Yalginkaya
et al., 2009). Therefore, the assessment and rehabilitation of auditory
perception abilities in preschool and school age is of great importance.
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OBJECTIVES, HYPOTHESIS, AND PURPOSE OF THE
RESEARCH

This paper investigates whether there are differences in the results achieved
during the assessment of visual and auditory perceptual abilities in students of
upper and lower elementary school grades who are involved in the process of
determining the psychophysical condition. Indicators of learning difficulties can
often be detected in the preschool or early school period, by assessing abilities
and skills that are a prerequisite for the acquisition and application of academic
knowledge and skills (Gligorovi¢, 2013, as cited in Gligorovi¢, Buha, 2015).
Adequate assessment is important not only because of the prediction of students’
academic success, but also as a basis for the development of individualized curricula
that will enable the selection of adequate forms and content of educational support
for each student.

Hypothesis H, is set: there are differences in the achievements on the test of
perceptual abilities between students of upper and lower elementary school grades
who are involved in the process of determining the psychophysical state.

When it comes to the overall achievement on the Acadia test of developmental
abilities, previous research has shown that there are significant age differences in the
achieved results (Buha, Gligorovi¢, 2015). Regarding differences in achievement
in the areas of perceptual abilities, older children in previous studies showed
significantly better results in auditory and visual discrimination and auditory
memory, while age differences were not observed in visual memory (Buha,
Gligorovi¢, 2015). All previous research has documented the developmental
progress of students with respect to age (Coli¢, 2013; Gligorovi¢, Vucini¢, 2011;
Gligorovi¢, Vujani¢, 2003).

METHODS
Sample

The research used archival data collected during the procedure of determining
the developmental abilities of primary school students involved in the process
of determining the psychophysical condition in the urban area of Pula. These
are students whose developmental difficulties have been identified or are in the
process of being identified. This area includes the cities of Pula and Vodnjan and
the municipalities of Barban, Marc¢ana, Liznjan, Medulin and Svetvincenat. The
data refer to the period from 2010 to 2021 and include 166 students of both sexes,
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aged 6 to 12, who were referred for educational and rehabilitation assessment. The
assessment included 109 lower elementary school grade students and 57 upper
elementary school grade students.

Instrument

The Acadia test of developmental abilities (Atkinson et al., 1981) was used to
assess students” perceptual abilities. The instrument was adapted and translated
in Croatia in 1985 (Novosel, Mavrin Cavor, 1985). The reliability and validity of
the test was assessed in our circumstances. The results proved to be appropriate
- reliability rtt = 0.89, validity ro = 0.72 (Novosel, 1983). The test covers the age
range of 6 years and three months to 12 years and three months, divided into 11
age groups with an age difference of 6 months. Acadia consists of 13 subtests, and
each subtest is intended to measure some aspects of the development of abilities
required for successful participation in school activities (Novosel, 1978). Of these
tests, four were used in the study to assess perceptual abilities. These are the subtests
Auditory Discrimination, Auditory Memory, Visual Discrimination and Visual
Memory (Pokovi¢ et al., 2014). Subtests are saturated with factors of skills needed
for successful learning, which are not otherwise noticed. A maximum of 20 points
can be scored on each of the subtests, and raw scores are converted to standardized
points according to age, with an arithmetic mean of 50 and a standard deviation
of 10. Addition of points gives a global standard score. A deviation of 1 SD below
the average indicates a risk for reduced abilities that are a prerequisite for school
success, while a deviation of 2 SD represents reduced abilities that are a prerequisite
for school success.

Visual discrimination refers to the ability to distinguish the shape of objects
and letter surfaces, to distinguish position and direction and to observe sequences
(Dobroni¢ et alt., 2004), and is extremely important for the process of learning to
read and write. Visual discrimination, among basic perceptual functions, stands
out as the most important factor that contributes to the possibility of acquiring
knowledge in the subject Nature and Society (Japundza-Milisavljevi¢, Puric-
Zdravkovi¢, 2010). With the Acadia developmental ability test, we examine visual
discrimination by presenting four similar figures or words, and the student should
choose one that matches the template shown. The subtest consists of 20 tasks.

Visual memoryis defined as the retention and processing of visual information
when it is no longer available in the sensory system (Campana, 2010, as cited in
Tomi¢, 2017). Of particular importance for school success is the level of visual
working memory, which refers to the processes of short-term retention of visual
information with the aim of currently performing tasks (Luck, Vogel, 2013). The
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capacity of visual working memory is very limited, but information can be stored
in it for a few seconds (Svegar, Domijan, 2007). It has been shown that students’
achievements on visual memory tests positively correlate with success in numerous
subjects (Glumbi¢ et al., 2013). The visual memory subtest consists of 10 tasks
that test short-term visual memory. The examiner shows the student a picture for
one second, and the student should then either draw a picture that matches the
template or choose the correct one from four similar pictures.

Auditory differentiation is a measure of the ability to receive and differentiate
between auditory stimuli, as the result of the integration of experiences and the
functioning of an individual’s central nervous system (Schmidt, 1999). It allows the
child to properly store the mental representation of the voice, which is a prerequisite
for proper pronunciation (Blazi, 2011, as cited in Fili¢ et al., 2017). Research shows
that good auditory discrimination, through regular pronunciation skills, affects
the development of phonemic awareness, and thus the initial reading and writing
(Boets et al., 2011, as cited in Fili¢ et al., 2017). An interesting finding emerged
from the research conducted by Majda Schmidt in 1999. She applyed the Acadia
test on students of typical development, students with disabilities integrated into
the regular school and students with disabilities in schools that implement special
education programmes. The research showed that students with disabilities in
schools that implement special programmes achieve the same or better results than
students of typical development in the field of auditory discrimination, which the
author attributes to intensive practice of this type of task in special schools. In the
Acadia test auditory discrimination is examined in such a way that the examiner
reads to the student pairs of words and logatoms that sound similar. The student’s
task is to determine which of the word pairs are the same and which are different.
The subtest consists of a total of 20 tasks.

Auditory memory serves to store information about sound, including
acoustic features and information about sound categories and the so-called higher
sound structure (Markovi¢, 2020). In the relationship between visual and auditory
memory, Gloede and Gregg (2019) note that auditory memory is consistently
worse than visual memory, but is more resistant to information loss, and that
information decays at a slower rate. We examine auditory memory with the Acadia
test by verbally presenting the student with strings of numbers or strings of words
that he needs to remember and write down or reproduce verbally in a short term.
The subtest consists of a total of 15 tasks.

11
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Data processing methods

In data processing, in addition to calculating frequencies and arithmetic
means by groups, to determine the deviation of the observed frequencies from the
expected frequencies, the x2-test was used, which is an integral part of the SPSS
program 24.0 Standard Campus Edition (SPSS ID: 729357 20.05.2016.).

RESULTS AND DISCUSSION

Graph 1 shows the arithmetic means of the results on individual subtests in
lower and upper elementary school grade students. We were interested in whether
there was a difference in deviations from the average for chronological age between
two groups of students. The first group consists of first- to fourth-grade students
(lower elementary school grades) and the second of fifth- to sixth-garde students
(upper elementary school grades). There are no students attending the seventh
and eighth grades because they are too old for the application of the Acadia test
of developmental abilities. To make the analysis clearer, we divided the results
according to whether students show a deviation from the average with respect
to chronological age for one or two standard deviations or whether the results
achieved are consistent with the average for their chronological age.

2.5

2 \
15

1
0.5

0

auddis visdis vismem audmem
m— lass -1V class V-VI

Graph 1. Arithmetic means of the results

It is generally observed that students in grades I-IV (lower grades) show less
deviations than expected with respect to age in terms of below average. The largest
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deviation in terms of below-average for the age is visible in students in grades
V and VI (upper grades) in the subtest Auditory Memory (M = 0.49). The best
result was achieved equally in upper and lower grade students in the Auditory
Discrimination subtest (M = 1.93).

Table 1. Relative and absolute frequencies and values of x2- test

2andmore 1SD
Subtest grades  SDbelow below average X P
average  average

LG 1.8% 3.7% 94.5%

Auditory Discrimination .004 998
UG 1.8% 3.5% 94.7%
LG 13.8% 11.9% 74.3%

Visual Discrimination 6.957  .031*
UG 29.8% 14% 56.1%
LG 10.1% 11.9% 78%

Visual Memory 25514 .000*
UG 38.6% 21.1% 40.4%
LG 31.2% 29.4% 39.4%

Auditory Memory 23229  .000*
uG 70.2% 10.5% 19.3%

df=2

For three of the four subtests (Table 1), the deviations of the observed
frequencies from the theoretical or expected frequencies can be considered
significant since their values of the X2 test are higher than the corresponding limit
values at the appropriate degree of freedom.

The analysis of the Visual Discrimination subtest shows that lower grade
students achieve better results than upper grade students. Upper grade students
showed deviations in this category of both 2 standard deviations below the average,
and 1 standard deviation below the average. Difficulties in visual discrimination
relate to the mental representation of an object, which can affect students’ ability
to consistently recognize objects, letters, numbers, symbols, words, or images.
Difficulties in this area will be manifested especially in reading, writing and
mathematical skills. The Visual Memory subtest also shows the existence of

13
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statistically significant differences among lower and upper grade students, again
in a way that lower grade students show significantly better results. As many as
38.6% of upper grade students showed a deviation of 2 standard deviations below
the average in this area compared to 10.1% of lower grade students. In the category
of students who show achievements that are 1 standard deviation below the
average there is 21.1% of upper grade students and 11.9% of lower grade students.
Gathercole and Baddley (1993, as cited in Amundsen et al., 2014) found that visual
memory capacity increases with age, due to a more efficient application of memory
strategies, better understanding of concepts, and greater repertoire of experiences
to which information can be linked. Lower grade students need more time and
more effort to memorize abstract symbols, primarily because of the connection
between short-term memory ability and the degree to which children can assign
some meaning to an object. However, this research showed that older students with
developmental disabilities from our sample scored worse on the visual memory
test than younger students. Visual memory depends not only on the students’ age,
but also on their cognitive abilities, working memory, attention capacity and the
ability to use constructive strategies in specific learning situations.

CONCLUSION

Following the results, hypothesis H, which assumes that there are differences
in achievement on the test of perceptual abilities between students of upper
and lower elementary school grades involved in the process of determining
psychophysical condition, can be accepted, since the differences were statistically
significant in three of the four examined subtests. However, even though numerous
studies show that perceptual abilities mature and develop with the age of the child,
in this study, lower grade students showed better results on the tests of visual
discrimination and auditory and visual memory than upper grade students. A
potential cause of this may be the fact that students who were detected too late as at
risk for this type of difficulty were not included in rehabilitation programmes and
procedures in a timely manner. Unfortunately, the educational perspective in the
Republic of Croatia has not yet fully recognized the importance of early detection
of developmental difficulties as well as the applicational value of multimodality
and individualization of procedures. Also, in our practice, perceptual abilities
are often seen as fixed capacities, although it is generally known that they can
be developed through adequate rehabilitation procedures, professional and
programme support and by teaching students constructive strategies. Therefore,
the pedagogical implications of this study indicate the need for more intensive

14
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educational monitoring of students from the beginning of their education. For
students who show deviations from the expected results according to age, it is
necessary to provide a child focused educational support, which will equate their
opportunity to achieve school success with the opportunities of typical pupils.
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RAZLIKE U POSTIGNUCU NA TESTOVIMA .
PERCEPTUALNIH SPOSOBNOSTI U UCENIKA NIZIH I
VISIH RAZREDA OSNOVNIH SKOLA UKLJUCENIH U
PROCES UTVRDIVANJA PSIHOFIZICKOGA STANJA

SAZETAK

U ovome se radu istrazuje postoje li razlike u rezultatima postignutim tijekom
procjene vidnih i slusnih perceptivnih sposobnosti kod ucenika (N=166) visih i niZih
razreda osnovne skole, koji su ukljuceni u postupak utvrdivanja psihofizickoga stanja.
Adekvatna procjena nije znacajna samo zbog predikcije akademskoga uspjeha
ucenika vec i kao osnova za izradu individualiziranih kurikuluma koji ce omoguditi
odabir adekvatnih oblika i sadrZaja odgojno-obrazovne podrske za svakoga ucenika.
Za procjenu perceptivnih sposobnosti ucenika koristen je Acadia test razvojnih
sposobnosti. U obradi podataka, uz izracunavanje frekvencija i aritmetickih sredina
po skupinama, radi utvrdivanja odstupanja opaZenih frekvencije od ocekivanih
frekvencija, upotrjebljen je x2-test. Rezultati ukazuju na postojanje znacajnih razlika
u postignucima ucenika na subtestovima vidnoga i slusnoga pamcenja i vidnoga
razlikovanja. Pokazalo se da bolje rezultate na svim trima testovima ostvaruju ucenici
nizih razreda. Pedagoske implikacije ovoga istrazivanja ukazuju na potrebu za
intenzivnijim edukacijskim pracenjem ucenika od samoga pocetka njihova skolovanja.

Kljucne rijeci: uenici s teSko¢ama, procjena, Acadia test, perceptivne sposobnosti,
dobne razlike.
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